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<LVWKHPRVWZLGHO\LQYHVWLJDWHGV\VWHP
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DOPRVW VLPLODU LRQLF VL]HDV WKDWRI%DDQG WKLV OHDGV WRSRLQWGHIHFWVZKLFK LV DGYDQWDJHRXVZKHQDQ
H[WHUQDOPDJQHWLFILHOGLVDSSOLHGDVVXFKSRLQWGHIHFWVDFWDVSLQQLQJFHQWUHV,QVSLWHRIWKHVHDGYDQWDJHV
WKHUH DUH UHODWLYHO\ OHVV UHSRUWV RQ HOHFWULFDO DQG WKHUPDO SURSHUWLHV RQ VXFK V\VWHPV 7KHVH SURSHUWLHV
LQFOXGHWKHUPDOFRQGXFWLYLW\HOHFWULFDOUHVLVWLYLW\VSHFLILFKHDWDQGWKHUPRSRZHU,WLVDOVRZHOONQRZQ
WKDWGRSLQJZLWKPDJQHWLFLPSXULWLHVLQIOXHQFHVWKHODWWLFHFRPSRQHQWVRIVSHFLILFKHDWDQGWKHFRHIILFLHQW
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7KLVFDQEHFOXEEHGZLWKWKHZHOONQRZQ(KUHQIHVWUHODWLRQVWR
FDOFXODWHWKHGLVFRQWLQXLW\LQFRPSUHVVLELOLW\DVZHOODVWKHSUHVVXUHGHSHQGHQFHG7FG3RI7FZKLFKDUH
ERWK GLIILFXOW WR PHDVXUH 7KXV WKHUPDO H[SDQVLRQ PHDVXUHPHQWV SURYLGH DQ LQGLUHFW GHWHUPLQDWLRQ RI
WKHVHSDUDPHWHUV
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IRU
[ RI (X%D&X[0Q[2į 7KHUPDO H[SDQVLRQ PHDVXUHPHQWV KDYH EHHQ FDUULHG RXW LQ WKH
WHPSHUDWXUHUDQJH.:HKDYHFKRVHQ0QGXHWRLWVVSHFLDOSURSHUW\LHLWEHKDYHVOLNH)HDQG&R
LQWHUPVRIRFFXSDQF\RI&X>@RQFRQWUDU\XSRQGRSLQJWKHUHLVQRSKDVHWUDQVLWLRQDQGLQWKDWVHQVHLW
EHKDYHVOLNH=QDQG1L>@
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
7KH SULVWLQH DV ZHOO DV WKH 0Q GRSHG VDPSOHV ZHUH SUHSDUHG XVLQJ VROLG VWDWH UHDFWLRQ WHFKQLTXH
6WRLFKLRPHWULFTXDQWLWLHVRIVWDUWLQJPDWHULDOVZHUHPL[HGWKRURXJKO\DQGWKHQFDOFLQHGDWÛ&LQDLU
IRUDERXWK7KHFDOFLQDWLRQZDVUHSHDWHGWKULFHWRLPSURYHWKHKRPRJHQHLW\RIWKHVDPSOHV)LQDOO\WKH
SRZGHUZDVSUHVVHGDQGVLQWHUHGLQIORZLQJR[\JHQDWÛ&IRUKZKLFKZDVIROORZHGE\FRROLQJWR
 Û& $W WKLV WHPSHUDWXUH WKH VDPSOHV ZHUH NHSW IRU VL[ KRXUV DQG WKHQ ILQDOO\ FRROHG WR URRP
WHPSHUDWXUH ; UD\GLIIUDFWLRQZDVFDUULHGRXW IRUDOO WKHVDPSOHV WRFKHFN WKH LPSXULW\SKDVHVDQG WR
FDOFXODWH WKH ODWWLFH SDUDPHWHUV $OO WKH VDPSOHV ZHUH VLQJOH SKDVHG 7KH R[\JHQ FRQWHQW IRU DOO WKH
VDPSOHV ZDV GHWHUPLQHG XVLQJ VWDQGDUG WLWUDWLRQ WHFKQLTXH ,W ZDV REVHUYHG WKDW DOO WKH VDPSOHV ZHUH
R[\JHQULFKVDPSOHV7KHWUDQVLWLRQWHPSHUDWXUHVRIWKHVDPSOHVZHUHPHDVXUHGXVLQJWKHVWDQGDUGIRXU
SUREHPHWKRGDQGWKHUHVXOWVDUHUHSRUWHGHOVHZKHUH>@0HDVXUHPHQWVRIWKHUPDOH[SDQVLRQZHUHFDUULHG
RXWLQWKHWHPSHUDWXUHUDQJH.XVLQJDGLODWRPHWHU7KHGLODWRPHWHULVVHQVLWLYHHQRXJKWRGHWHFW
FKDQJHVLQĮDVVPDOODV.IRUVDPSOHVL]HRIDERXWPPLQOHQJWK
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7KHWHPSHUDWXUHGHSHQGHQWOLQHDUWKHUPDOH[SDQVLRQFRHIILFLHQWĮIRUSULVWLQHVDPSOHDQGIRUWKHYDULRXV
0QGRSHGVDPSOHVLVVKRZQLQILJXUH,WLVZHOONQRZQWKDWVXSHUFRQGXFWLYLW\LVDVHFRQGRUGHUSKDVH
WUDQVLWLRQ DQG RQH WKXV H[SHFWV D MXPS LQ WKHUPDO H[SDQVLRQ DURXQG WKH VXSHUFRQGXFWLQJ WUDQVLWLRQ
WHPSHUDWXUH,WLVVLJQLILFDQWWRPHQWLRQWKDWWKHDQRPDO\LQWKHUPDOH[SDQVLRQFDQQRWEHGHVFULEHGXVLQJ
WKH WUDGLWLRQDO%&6 WKHRU\ DVZH REVHUYH D EURDG WUDQVLWLRQ LQ WKHUPDO H[SDQVLRQ  ,Q FRQWUDVW WR KLJK
WHPSHUDWXUH VXSHUFRQGXFWRUV FRQYHQWLRQDO VXSHUFRQGXFWRUV H[KLELW VKDUS GLVFRQWLQXLW\ LQ WKHUPDO
H[SDQVLRQ DQG VSHFLILF KHDW DW WKH WUDQVLWLRQ WHPSHUDWXUH 7KH UHDVRQ IRU VXFK GLIIHUHQFH LV GXH WR WKH
QDWXUH RI WUDQVLWLRQ ZLGWKV LQ HOHFWULFDO UHVLVWLYLW\ ,Q IDFW LQ KLJK 7F VXSHUFRQGXFWRUV WKH WUDQVLWLRQ
ZLGWKVFDQEHDVKLJKDV.ZKHUHDVIRUFRQYHQWLRQDOVXSHUFRQGXFWRUVLWLVDVVPDOODVP.7KXV
WKHGLVFRQWLQXLW\LQĮLVVPHDUHGDQGZHFDQVHHDJUDGXDOFKDQJHDVWKHVDPSOHVJRWKURXJKWUDQVLWLRQ
IURPVXSHUFRQGXFWLQJWRQRUPDOVWDWH
,QRUGHUWRHVWLPDWHWKHMXPSLQWKHUPDOH[SDQVLRQRQHXVXDOO\SORWVĮ7DVDIXQFWLRQRIWHPSHUDWXUH
DVWKHMXPSLVEHVWVHHQLQVXFKSORWV7KHYDULDWLRQRIĮ7DVDIXQFWLRQRIWHPSHUDWXUHIRUSXUHDVZHOODV
0QGRSHG VDPSOHV LV GHSLFWHG LQ ILJXUH  7KH MXPS LQ WKHUPDO H[SDQVLRQ ǻĮ ZDV FRPSXWHG E\
H[WUDSRODWLQJWKHWZREUDQFKHVRIĮ7DWWKHWUDQVLWLRQWHPSHUDWXUH)RUWKHSXUHVDPSOHDQHJDWLYHMXPS
LQWKHUPDOH[SDQVLRQRIDERXWî.ZDVHVWLPDWHG:HKDYHDVFHUWDLQHGWKDWWKHMXPSGHWHUPLQHG
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DVDERYHLVQRWGXHWKHH[WUDSRODWLRQSURFHGXUH)RUWKLVZHXVHGWKHVDPHSURFHGXUHLQWKHQRUPDOVWDWH
UHJLRQ DQG LW LV VDWLVI\LQJ WR QRWH WKDW WKH H[WUDSRODWLRQ SURFHGXUH HUURU LV OHVV WKDQ î.7KLV
DVFHUWDLQVWKDWWKHMXPSWKXVGHWHUPLQHGLVLQGHHGGXHWRWKHVHFRQGRUGHUSKDVHWUDQVLWLRQ
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)LJDOVR VKRZV WKH WHPSHUDWXUHGHSHQGHQFHRIĮ7 IRU0QGRSHGVDPSOHDQGRQHFDQ VHH WKDW
WKHUH LVDVPDOO MXPSLQ WKHUPDOH[SDQVLRQZKLFKZDVHVWLPDWHG WREH DERXWî.)RU0Q
GRSLQJZHFRXOGQRWREVHUYHDQ\MXPSLQWKHUPDOH[SDQVLRQZKLFKLVDWWULEXWHGWRWKHIDFWWKDWWKHZLGWK
RIWUDQVLWLRQZDVEURDGDQGWKHMXPSLVVPHDUHG8VLQJWKH(KUHQIHVWUHODWLRQV>@ZHKDYHHVWLPDWHG
WKHSUHVVXUHGHSHQGHQFHG7FG3RI7FDQGWKHGLVFRQWLQXLW\LQFRPSUHVVLELOLW\7KHSUHVVXUHGHSHQGHQFH
G7FG3 DQG ǻ. ZHUH FDOFXODWHG XVLQJ RXU HDUOLHU ZRUN RQ VSHFLILF KHDW RQ 0Q GRSHG VDPSOHV RI
(X%D&X2 >@ :H KDYH REWDLQHG G7FG3 DQG ǻ. IRU SXUH DQG 0Q GRSHG VDPSOHV 3UHVVXUH
GHSHQGHQFHRI7FG7FG3 .NEDUIRUSXUHVDPSOHDQGIRU0QGRSHGVDPSOHLWGHFUHDVHVWR
 .NEDU 2Q WKH RWKHU KDQG WKH MXPS LQ FRPSUHVVLELOLW\ LV IRXQG WR GHFUHDVH IURP î WR
î EDU 7R WKH EHVW RI RXU NQRZOHGJH WKHUH DUH QR GLUHFW PHDVXUHPHQWV RI WKHVH SDUDPHWHUV
6LPLODU UHVXOWV KDYH EHHQ REVHUYHG IRU0Q GRSHG VDPSOHV RI<%D&X2 >@ 7DEOH  FRPSDUHV WKH
SUHVHQWUHVXOWVZLWKWKRVHREWDLQHGIURPUHI

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